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English Translation of 
Japanese Laid-open Patent Application No. 58-180091 

(54): METHOD OF ADHERING LEAD LESS ELECTRICAL PARTS 

(11): 58-180091 (43): 10.21.1983 

(21): Appl. No. 57-63758 (22): 4.15.1982 

(71): MATSUSHITA ELEC IND CO LTD (72): YUKIO MA EDA 

SPECIFICATION 

1. Title 

METHOD OF ADHERING LEADLESS ELECTRICAL PARTS 

2. Claims 

( 1 ) A method of adhering leadless electrical 
parts comprising the steps of: 

(a) applying an adhesive to a printed wiring 

board; 

(b) heating said adhesive to increase 
viscosity of said adhesive so that when leadless 
electrical parts are adhered, the leadless electrical 
parts are prevented from being shifted; 

(c) mounting said leadless electrical parts 
on the adhesive; and 

(d) heating or applying radioactive rays to 
said printed wiring board on which said leadless 
electrical parts are mounted. 

(2) The method as claimed in claim 1, where 
said adhesive is an acrylic adhesive. 

(3) The method as claimed in claims 1 or 2, 
where a thickness of the applied adhesive is less than 
1 mm. 
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3. A detailed description of the invention 

The present invention is related to a method 
of mounting leadless electrical parts to a printed 
wiring board . 

In a conventional method, when the leadless 
electrical parts are fixed to the printed wiring board 
using an adhesive, just after the adhesive is applied 
to the printed wiring board, the leadless electrical 
parts are mounted . After that , said adhesive is 
heated, or hardened by applying radioactive rays* 

These methods are disclosed in Japanese 
Laid-Open Patent Applications No. 54-82668, No*54- 
104573, No. 54-105774. However, in these prior art 
methods, the adhesive needs to be applied by a 
dispenser method or a screen printing method. In 
these cases, it is difficult to use the adhesive 
having high viscosity, considering applying 
performance and printing performance. 

On the other hand, a machine mounting the 
leadless electrical parts is operative at a high 
speed. Further, fabricating precision of the 
configuration parts is not so high. The refore , after 
a supp orti ng head^vacuum- adsorbs the leadless 
electrical part and mounts the electrical part to a 
given position, a top end of the supporting head may 
vibrate in horizontal and vertical directions* As a 
result, when the leadless electrical parts are mounted 
on the applied adhesive, the vibration of the 
supporting head influences the leadless electrical 
parts, and, thus, mount-positioning precision of the 
leadless electrical parts may be degraded. When the 
mount-positioning precision is degraded, conductivity 
of a circuit may be also degraded. Also, there is a 
problem in that shorting and poor soldering may occur. 
To resolve the above problems, it is found that 
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increasing the viscosity of the adhesive is effective* 
However, considering the applying performance of the 
I adhesive and the printing performance, the above - 

// discussed resolving method cannot be provided. 
( The present invention eliminates such prior 

art disadvantages, and provides a method in which an 
applying process of the adhesive and a printing 
process may be easily carried out. Further, this 
method may provide a high mount-positioning precision 

' of the leadless electrical parts. 

To resolve the above-discussed problems, in 
the present invention, after the adhesive is applied, 

| the adhesive is heated before mounting the leadless 
electrical parts to increase viscosity of the 
adhesive. Namely, a method of adhering leadless 
electrical parts according to the present invention 
comprises the steps of: (a) applying an adhesive to a 
printed wiring board; (b) heating said adhesive to 
increase viscosity of said adhesive so that when 
leadless electrical parts are adhered, the leadless 
electrical parts are prevented from being shifted; (c) 
mounting said leadless electrical parts on the 
adhesive; and (d) heating or applying radioactive rays 
to said printed wiring board on which said leadless 

' electrical parts are mounted. 

According to the present invention, original 

J viscosity of the adhesive may be decreased* 

Therefore, good applying performance and printing 
performance may be obtained. After that, adhesion of 
the adhesive is promoted by the heating, and, thus, 
the viscosity of the adhesive may be increased for a 
short time. Therefore, even if the supporting head 
vibrates, the leadless electrical parts may be fixed 
by the viscosity of the adhesive, and, thus, mounting 
positions of the leadless electrical parts are 
positively prevented from being shifted. After that, 
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by heating or applying radioactive rays to the 
adhesive, the adhesive is positively hardened and the 
leadless electrical parts are positively fixed. 

In the present invention, the adhesive may 
be a thermosetting adhesive. Further, a radical 
polymetalization adhesive having non-saturation double 
coupling such as acrylic, methacrylic, vinyl, allyl is 
preferably usable for the adhesive. Furthermore, the 
acrylic or methacrylic adhesive is preferred. In 
other additional polymetalization, and condensation 
polymetalization adhesives, such as, for example, an 
epoxy adhesive or a phenolic adhesive, it is difficult 
to manage temperature and time in a first heating 
process. Therefore, the viscosity of the adhesive may 
not sufficiently be increased, or due to excessive 
reaction, the adhesive becomes a gel condition, and, 
thus, adhesion may be degraded. 

In these adhesives, the radical 
polymetalization adhesives having non- saturation 
double coupling, particularly, the acrylic and 
methacrylic adhesives, are preferred. In these 
adhesives, even if the adhesive is heated with a high 
temperature for a long time, by a polymetalization- 
inhibit effect of oxygen provided only In the radical 
polymetalization, these adhesives do not acquire a gel 
condition. However, it should be noted that a heating 
process with an excessive high temperature and an 
excessive long time is not preferable. Otherwise, a 
polymetalization low-molecular compound in the 
adhesive evaporates, and, thus, adhesion may be 
degraded. 

Further, the polymetalization-inhib.it effect 
of oxygen in the radical polymetalization is related 
to a thickness of applied adhesive. In this case, a 
thinner one is preferred. In particular, it: is 
preferred that the thickness of the applied adhesive 
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be less than 1 nun. 

The adhesive in the present invention needs 
to be hardened by the heating or the applying of the 
radioactive rays soon after the leadless electrical 
parts are mounted. Therefore, acrylic or methacrylic 
adhesive including a polymetalization catalyst is 
preferred. For the radioactive rays, considering 
hardening time, safety, and equipment cost, 
ultraviolet rays are preferred. When hardening the 
adhesive by the ultraviolet rays, a previously-known 
sensitization catalyst of the ultraviolet rays needs 
to be added. In this case, when thermal 
polymetalization catalyst and sensitization catalyst 
of the ultraviolet rays are used, a good result may be 
obtained as shown in the above-mentioned Japanese 
Laid-open Patent Applications. 

In the hardening process, after the leadless 
electrical parts are mounted, an area of the adhesive 
contacting air decreases* Therefore, the 
polymetalization-inhibit effect by oxygen also 
decreases. Accordingly, by the heating, the adhesive 
may be hardened quickly. Further, the applying 
process of the radioactive rays is effective for 
compensating for the polymetalization-inhibit effect 
by oxygen. 

The leadless electrical parts in the present 
invention include an electrical part having a lead- 
wire- type electrode, which is mounted to the pr-inted 
wiring board without inserting the lead wire into a 
lead-insertion hole provided in the printed wiring 
board. Therefore, the leadless electrical parts may \ 

i be mini -molded transistors or flat package ICs. * 
Next, a description will be given of an 
embodiment according to the present invention. 

| FIG. 1 shows processes of a first embodiment 

according to the present invention ♦ FIG. 2(a) to (e) 
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shov/ cross-sectional views of the printed wiring board 
for the respective process shown in FIG. 1. In this 
embodiment, for the adhesive, a methacrylate adhesive 
having the thermal polymetalization catalyst; and the 
sensitization catalyst of the ultraviolet rays is 
used* 

First, a phenol printed wiring board 1, on 
which a copper film circuit pattern 2 is formed, is 
prepared. On predetermined positions of the printed 
wiring board 1, a methacrylic adhesive 3 is applied 
with a 0.3 -mm thickness by using a micro-dispenser 
(FIG. 2 (a)). Subsequently, the printed wiring board 
1 is conveyed through a tunnel hearth, and a first 
heating process is carried out from an upper place by 
a far-inf rared-rays heater 4 (FIG. 2 (b). In this 
case, a length of the tunnel hearth and a conveyer 
speed are respectively set to 1.2 m and 0.6 m/min. At 
this time, a maximum temperature of the printed wiring 
board 1 increases to 152 0 C * After the first heating 
process, viscosity of the adhesive 3 is increased, but 
a surface of the adhesive 3 has viscosity. 

Next, leadless electrical parts 5 are 



mounted on the adhesive 3 ( FIG* 2 (c))* At this time, 
a little adhesive 3 is pressed out of both sides of 
the electrical partjjs^B (not shown)* Next, from over 
the printed wiring board I mounting the leadless 
electrical partes, ultraviolet rays are applied for 
approximately 15 seconds by a high-pressure mercury 
lamp 6 (80 W/cm, 15-cm distance) having a reflecting 
plate 7. By the above radiating process, the pressed- 
out part of the adhesive 3 is hardened. 

Subsequently, a second heating process is 
carried out by a far-infrared-rays heater 4 1 to 
perfectly harden the adhesive surrounding the leadless 
electrical parts 5. In the jsecond heating process, a 
tunnel hearth having a l*2-mm length and a^rri^^mTmTn"" 
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| conveyer speed is used. In this case, a maximum 
1 temperature of the printed wiring board 1 is set to 
\ 145°C. 

The adhesive 3 used in the embodiment is 
constructed with epoxy- dime thcryl ate 15 wt, urethane- 
diacrylate 10 wt, 2-hydroxyethylmethcrylate 35 wt%, t- 
butylparoxybenzoate 1 wt%, benzoinisobutylethel 0.5 
wt%, tare 38 wt%, and pigment 0*5 wt%. 

In the embodiment, a degree of shift of 
mounting position of the leadless electrical part 5 is 
measured by measuring "S" and "t" shown in FIGs. 3 (a) 
and (b). In FIGs . 3 (a) and (b), a numeral "2" 
indicates a copper film circuit pattern, a numeral "5" 
indicates a leadless electrical part, a numeral "8" 
indicates a target mounting position, and a numeral 
"9" indicates a present mounting position. 

The degree of shift of mounting position is 
represented by r = / (S^ + t^ ) . FIG* 4 shows a 
relationship of the degree of shift of mounting 
position between the present invention and the prior 
art method (a method without using the first heating 
process). The horizontal axis indicates a degree of 
shift r, and the vertical axis indicate frequency. 
The total number of mounting positions is 100 for each 
method. FIG. 4 (a) shows one example of a 
distribution of the degree of shift of the mounting 
position in the prior art method* FIG. 4 (b) shows a 
distribution of the degree of shift of the mounting 
position in the method according to the present 
invention. According to the present invention, the 
degree of shift of the mounting position may be 
extremely improved. 

The viscosity of the adhesive used in the 
present invention is approximately larger than 50,000 
centi-poise and smaller than 1,000,000 centi-poise, 
and, preferably, larger than 100,000 centi-poise and 
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smaller than 700,000 centi-poise, in a case of the 
applying method by the dispenser. On the other hand/ 
in a case of the screen printing method,, the viscosity 
of the adhesive used in the present invention is 
approximately larger than 30,000 centi-poise and 
smaller than 500,000 centi-poise, and, preferably, 
larger than 100,000 centi-poise and smaller than 
350,000 centi-poise. When viscosity of the adhesive 
is low, the adhesive excessively extends, and when the 
viscosity of the adhesive is hijjh, it becomes 
difficult to carry out the applying process and the 
printing process* 

Next, a description will be given of another 
embodiment of the present invention. In FIG 5, a 
mini-molded transistor 10 having a short lead 11 is 
adhered so that the lead-wir e electrode 11' contacts a 
copper lead wire circuit 2 formed on a printed wiring 
board 1 by using an adhesive 3. In this case, the 
mini -molded transistor 10 is adhered by the adhesive 3 
while the lead-wire electrode 11 is not inserted into 
1 a through hole formed in the printed wiring board* 
Namely, in the present invention, whether or not the 
electrical part has the lead wir e~"is hot a" Big 
problem. The method according to the present 
invention is effective in the case of mounting the 
electrical parts without inserting the lead wires into 
through holes formed in the printed wiring board. 

As discussed above, according to the present 
invention, the low-viscosity adhesive may be used* 
Therefore, the applying process of the adhesive and 
the printing process may be easily carried out. 
Further, by carrying out a heating reaction before 
mounting the leadless electrical parts, viscosity of 
the adhesive may be increased. Therefore, a fixing 
strength of the leadless electrical parts may be 
improved, and, thus, shift of mounting position may be 
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reduced. 

4. Brief description of the drawings 

FIG. 1 shows processes of a first embodiment 
according to the present invention; 

FIGs. 2 (a) to (e) show cross-sectional 
views of a printed wiring board for respectively 
explaining an adhesive applying process, a first 
heating process, a leadless-electrical-part mounting 
process, an ultraviolet-ray applying process, and a 
second heating process; 

FIGs. 3 (a) and (b) show a top plan view of 
the leadless electrical part for explaining a method 
of measuring a degree of shift of mounting position in 
the first embodiment according to the present 
invention; 

FIG. 4 shows an illustration for explaining 
the degree of shift of mounting position of the first 
embodiment according to the present invention; and 

FIG. 5 shows a cross-sectional view of a 
leadless electrical part mounted on a printed wiring 
board of another embodiment according to the present 
Invention. 

1: printed wiring board, 3; adhesive, 5: leadless 
electrical part 



1996? 6iji4B 



1I0H ' r £RJi^i \ulhl PATENT OFFICE 



No. 8607 P. 12/12 




